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PROBLEM TO BE SOLVED: To obtain the new subject ribozyme 
comprising complex of polyribonucleotides containing nucleotide 
sequences D and D having specific structures, having self-trimming 
activities and ribozyme activities and not allowing unrequired RNA 
to add to the 3* terminal thereof. 

SOLUTION: The subject ribozyme is a new ribozyme comprising a 
complex of polyribonucleotides containing nucleoide sequences D 
and D of the formula [U is uracil nucleotide; C is cytosine nucleotide; 
A is adenine nucleotide; G is guanine nucleotide; B1 to Bh, D1 to 
De, E1 to Ep, HI to H4. Q1 to Qn, W1 to W4, X1 to Xm and P are 
each U t C, A or G; F1 to Fp, J1 to J4 and R1 to Rn are each 
nucleotide complementary to El to Ep, H1 to H4 and Q1 to Qn 
respectively; S is A or C; L is U, A or C; V is A when S is C, and U 
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^*n*tt*1iWft^ ^ KS:* L N S lirf^> 

U Wi — W 4 ^I^l--* o t 7 ^ 1/ 1 

7- h\ Tf^-y? ^ Ixah^ h\ ^ h fy > K ^ Ur^- K:^ 
tzJ&#-r—\s'*9 v*?- K«3l^ Jx^fcJEL, Xi -X 

ux*r- \?<rxv^i*ftfr*;-ML. Pl±t? : 7is;i>jz? \s* 
■3- K % rf ^ U -Jt^~ b\ is b is-sjt ? b*& 



(9) 
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^ K^ifi-gW- it T 7^ ~- > ^ u-^- KSriK U 

h^3-2 0</)lt^f<l, e. rru n, p iSltfJ" - & 
tt-^-ft o "C 1 - 1 0 U J i ~ J •* ft 3 

/ 3 



K 2 F, 



n ° 1 

? a O,0 2 



p F a F 1 



SGAA J J J J 
VLGP IWW V 



-e*>* 4 ) 

( 6 ) — ( I ) iC&l ^C, S 73« 7* t^~- ^ U .tf- 

Kt?*> 0 , h & 3 - 8 , riu n , P fc 

f4»ftot3-l 0K?*5^t«r««i:ta, (5) §5 

(7) *>-7-4i*C, -«SC (II) : 
[0016] 

Hfci o] 



GUAUAUUAC B t 
• Q n G CUGGU 

*n C ACAAAQA QACCA W 4 W 3 W 2 W 



AAGS 



too 1.7] X-?r>&khZ>%? is** KIBMv 3r^£?c t 
;6> 6 ft s^yy^ ? h\ U & <> y isA> 

u*7- b\ y h * is*?- K* fetter ~-> ^ u 

*L*»«T«L, Fi -F P fiEi -Ep [Z-Ztl^rLtom&J 
T ^ 7 ->y^ ^ u .-^-^ K, Tt — ^X 9 yUrJ- h\ v- 1- 

ISI— SfcttHfto-c^vv'^^ K. 7r--^ 

^ Uyt"^ K, v- h -> > ^ K* /c 7T ~y%9 

fH^^r^L, Ri -Rn &Qi -Qn *C-tit*tl«l*l 



7f^ X5?^ K\ y^vy^^i/ 

> .K ^ u^^- K€r^ L > S &Ty f ~> X 9 K<?)f 

e % f, m, n, p &m -^Ttf^ftoTl - 1 0 
**»U J i ~ J 4 ^P>ft6^^ KIEWIi:, W 

i — w< ^ ^ ft 5 5< ^ u^*^ hWJ ^ fiOlB ^ 3 Jt^±^ 

(8) — f$%K (IT) tc^sv^c. S/^7r-"^^i/ 
K"C^> t? , h fS 3 — 8 -Cfc 9 . m , n . p A? PI ^ 
fcfi^ft o X 3-10 5 , ( 7 ) KliWtf? U U 

[ 0 0 1 8 J ( 9 ) TSKD— (III) : 
[0 0 191 
[itl I] 
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3* — PH,H 2 H a H 4 

Bh 

GUAUAUUAC ©1 I P * GLV 

•QnG CUGGU Y 4 Y 3 Y 2 FULV Z n Z 2 - - ^ 

•RnC GA0C4W 4 W > W,W 1 __X l X 1 --)t 



18 



ACAAAGA 

8 



AAGS 



3* 
- 5' 



(III) 



[0020I {£7FistiZrA#i'*?- KEM 5 > 

* > h KC Z> # V l J >"K ^ U | * , (5t «f» % U £ 
SC^I^^K* CCtv- h v^.** U^h^- K\ Air/7- 

T ^ -~ ls%? \sit*f- K , is Y \s is 5? 9 U yt J f~ K* {1 ^ 

l/^-f- }>\ > h > > 3* ^ U;4"^ K^fc I* ?T ~ >-% 9 )s 
ot!)7 ^/^.^ * ^ah^ K\ T 7*-- > * ? U rtt K , ; > 



D 2 Ql Q : 



1^2* 

Hi**' 



3' — PH t H 2 H a H 4 

GUAUAUUAC B v J 

• QnG CUGGU Y 4 Y 3 Y 2 

R„C GACCAW 4 W 3 W aWl 



y is/vjL 9 \s~*r1- Y\ T s /-->& 9 \s^- s f- b\ is V "sis 
m L . P £ 7 vvu ^ ^ u h\ T 7^ — > K ^ U Tf-f- 

K, > h ->y^ ^ u-^-^- K*fc*it^r % v is**? k 

(0vW<l^4r*L. hfcfc3 — 2 0W*JfcSr«U e. 
m> n l*W--* ^f±.»* otl-10 W«E)RSr»-t- 0 ) 

do) -H& : i£ (iii) icjo^r, s^r-T--^^ 

fcfi*ftot3-l 0t^6, (9) 8B«EO*!J Vtf* 

(11) --»5t (III) : 
[0 0 2 1 ] 
1 2 ] 



PGLV 



ACAAAGA 

S 



AAGS 



2l2 2 
X t X 2 • 



(III) 



[0022] {ZTfkZfrZX? u**h Y&m 6 Sr*tf t 

^ Ks \sh\s>"*f is* 3 ?- 

KWt^i"ix*»Srau Hi — H4 

.sr^K«Dtvrixa>**U Ri **Q» 



^-^ h\ is Y is> x # \s**f- ¥&tz\t#T~- 9 ^rSr 
htt3^2 0©,||[fttXU e. m, 

ra-*fcf*»ftor i - 1 owigc^JHv ) 
(12) — iasft din icjo^r, s^r-r-->-^ 



(11) 



**f$¥ 1 0- 2 1 5 8 7 6 
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(13) ( 3 ) »3S (10) W »i**td^K11fc^?K »J 
SDNA, 

(14) KMS^EM** .1 ic^S * ^ ^ K 
K^J*^t?w (.1 3) iStWNA, 

(15) (13) *fcfi (14) EiWDNAa:^ 

(16) (15) EttO»**.'<* ^-Sr»«i-5*l 

[ o o 2 3 j jwfrtoictt, a e h y 5 

^-K («T ry#u-VAj 4:t^«, ) ^tflfcatfy 

[oo24] **w#fe«c, tr y ao 
g b h y s > c&v tf v'ffl y **>r a * b fe 

Jgi y y tf* * KBMWStt«:#i-6 - £ Sr&W 

a dsffju Lt^tt, , y # -y-v a stt * s « » «> 

t^y^WAt, r@B h y 5:>^siy stf-y-v-M £ 
v >v \ * fc-t co £ 5 ^ 3 ' ^«Mko«JW«r r 8 b h y 

[oo2 6] *«W(oiHcihy ^^syWAc 

±E : iS (i) tc^r. SBhy 

J: o T W* S ft * * 5 1£ ^3+ £ ftfc«ffi & »Sk W fc» 



20 

ffi L«)Wrf-S*frJft h y S v^Jfl y >K*V A 0 f-i, ^wjffi 
WCfcSa >i*j8fbn^< Xh£'«\'j^ ±J£& (I 
I) oOKi -Kr 1 7f>31 lO^^tf 

Ktf> y > # — L X a to 3 * 5£Mif Cjf & LtV^It 

[oo27] **in^ sehy x > ^ y **>r 8 

(III) ip«o 6 > LT^SftSSffll y tf*-f Att. ft! 

jfSrtx 8 --jEojic^ u-^-tf- kw f *y y 
y y ^ * ^ K«r««w-r* ^ t 

{0 0 2 8] ^fc. *«Wf*, RNA^'i^-tM 

^> .5? ^ Kid 4r b tf D N A % iK D N a ^* tt&Vk 

b o Bfc^< ^ ^ - ^r«F^ icSt «? i& £ -tt 5 c t ir 

J; ^> , »J«JKI*0rffl^'I* y y ^ ^^-^ KfrHrJWif: 

[0 0 2 9] ±JE (I) > (3) , (5) . (7) , 
(9) *fcf4 (11) Mfcvvt. hJi.iiS3~20. ^J- 
f£L<«;3-12, SoUiff*L-<W:3 — 8-C*>5o W 
C < e % f , m, p , q \tmHt 1 — 10, ff * L<{13 
— 10, $fe{C»*U<J±4 — 9-C#>-5o *fcnf±ii* 
1-10, £P£ L <fi3-10, ^ ?>K:»* L < 3 — 

[0030] ^^gp^^ r g b h y 5 > ym y w^j 

[0 0 3 1 ] 
[«1 3] 



u 



u 



U AGAA 
AAACAG GUCA-3 f 
UUUGUC CAGU A 

G CUGA A 

A 

A 
A 

U GU AU AUUAC A 

CGCGUG CUGGU 

GCGCAC GACCAGAGG GUCACUGG - 5 1 

G ACAAAGA AAGA 



(D 



[0 0 3 2] 

[ mm (onm&xm ] y #* «< a ic*5* sua 

6>, DNAy if— tfictaiSEISStt:^ #y^9-i?ii so 



£IK£ (PGR) [Saiki. R. K. . et Jil (1988) Scien 
ce 239. 487-491 #.^] »ODN A^K \) * MUfc*£ 
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fc *~ fc ^7- * 7/ f± .* * WA^IflB) Sr JBJW* t IT, D 
NA/RNAfi»^/MII («*) *^n,-e 

[Roster, et al. (1984) Nucleic Acids Res. 12, 
4539 #HR] 0 

[0 0 3 3] -^««»t«, d >mmvMmmv) s - ->r 
a*-cs 6, # btif: d n a cox ■? vmwcomm 

«*.tf^^A-^/Uy<— h^fMHMMSfe [Maxaw, 
A. M. and Gilbert, W. (1980) Methods in Enzymolog 
y 65. 499-559 -^Ml 3 7 T — ^Srffll ^ S^tf 20 

=*50< * Uahf K4Rttt&8s [Messing. J . and Vieira. 
J. (1982)Gene 19. 269-276#Jg] <fc 9 fr 5> - b 

[0034) r>K Lr#e>*tfcsry ^ar-^y 

Si£T~*«4: U DN A y i? tfflv >TiirtT^ 
JfH"5 ^ — <Z>SJET(-J*— *«D N A <lriSri : i- 

3 t ic j: 9 % *»w © y tf-trv ^ *c*g* sixsdna 

[ 0 0 3 5 ] ;£2K93£> !J tfUW «^fiT 7 RN A 30 

#y ^7^^o^^ ta -fi«»Titi:, JigB^ri: 
< L T# y *tP-f A S tl5 D N A 

fri!i«Lfc<b<Z>lC, ATP. CTP, GTP*5J:tfUT 

pwffiK'T7RNA>r;y y?-t?tffjss«ci 

K,fc0flM&r £a*-C?S6 [Milligan. J. F. . et al.(19 

87) Nucleic Acids Res. 15, 8783-8798 0 

to, T3RNA^y^7^SP6 RNA^y^v 

[0 0 3 6) $b!C, ^WiOyzKf-VAI^^SttS 40 
■fe*UB^WA1- 5 r. £ lc J: 0 , **W©S-t-JNlUia*:»^ 

[0037] jitE ( 1 ) mi&om&m*. c i > 
<*> a & x x* # x*7F & *iz> 2 wn /-k y y # * u ^ K« 

KTicEift-rs J: 5 ft#ttS:Jflv*a 

[0 0 3 8] r.%«<y^^ ^-^jgX-t-<6,W: : a % 3 50 



\cm^ Six* D N A^a^ii*ix>t««-<^ Sr*ii 

- i> 7 > ^ ^ .t- ^ > =j >t6 0 ^ — 3RtifK*(^J£ IS 
*CP- ^ 1) 0 . 4 Jl^-^c 6 fc o ^ v >i* t> #iJ^J i - <5 c 

[0 0 3 9] t> £ Q <7^< ^ g — g^rgt ^ j a. ^ n g 

rt^"^^i: Tf^---^i > c?;> s sfefcjift^s fewSri^i-L 

[0 0 4 0] t>iroco^^^-{c^icm^iA^it^a 

{C a *J J; /J lZtR& £ tl& D N A 36SjBL^i&*ttfc»«^< 

a fc J3«d--/R«: (I) tc^^JxSJ: 5ftaUE»«r» 
!&£-t±\ g a h y ^ >?fch&$:± C&&2>tzMc& s a 

y og$ii % Wittf, 

^ l^^-f- K'Cfc 5 , h 3 -8.5(^ UTt"^- K^^H^"e 

5' -0- (y -a- 3* 

in J; 5 *ciStt e tt y - wft o {l/iT-Micii: 1 

^K^»jh1"C*5. j wttfe y «>iEMli^ f^co 

»**J«*i', -te^ (I) X omMfrfrffi 

3 ' HcflHR^Nf /5 Wt^JB ^ftS^>-e*>S 

L^c 

[0 04 1] fi-fe«i»*5J:t^<^^«-4 LtttttT©fc 

[0 0 4 2] BCttlPin^i&Mtt^ LTtt, 
i£ (Escherichia coli) ^Hr^H (Bacillus subtilis 

t?v^S^9 ^ ^ K^^ ^ -T^.^;»d^ h 7 ^ ^ ^ 

[0 0 4 3] WlS^i L"C«is E. c o I i 

BR 3 2 2^pUC?^)^7^x K*«J:<lllV^e>tt5 



J 
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L -CJi, *»tt«C*>l »Ttt h !/'/h7 r > (trp) 7 
, h — * (1 a c) ^P^r— 9 — , h U 

;/>77y*7^|— 7> (tac) /u-t-^, 

r/a^-^rv (i pp) r/u-e— , ^f!)t7r- 
^*^7A^ (X) PL7 ! D--e-^-% tfy^^-K 
ifrft&Hu (tufB) '/n-i- ^ — ^vr^jf 

[0 0 4 4] IfrHCISi: LTtt* «*«\ 2 0 7 - 10 

2 5S»*L<, y <$ 9 — b ITfip TUB2 8 [Oh 
mura. K.. et al. (1984) J. Biochem. 95, 87-93 # 
AH] ^&)W^hH>hi)*. aMSWfiCli't&^IKfirStLtt 

[0 0 4 5] L-Ctt, WMfl*K 

ft A, »»*0*MS#fUfli "flKT-*> V , 

JSl [(1969) J. Viol. 4, 549-553#Hs3 . If/W»I»1T 
feSCOSafe! [Gluzman. Y. (1981) Cell 23, 175-18 20 
2 #flR] -t^- v-f-— X-^A^^r— WjftJlBJia (CH 
O) 0>5*fc h'^mm^V9 9— \£Xm& [Urlaub. C. a 
nd Chasin, L. A. . (1980) Proc. Natl. Acad. Sci. US 
A 77. 4216-4220 #883 £ < ffl V * bfaX V ^o^, ^ 

*mmx$. zti^tets bjc^Ktca? d-c«»b^4:# 

LTt>«fcVv iftSK&-<** — Ltlt SV4 0S 30 

j$ :/ n «=e— ^ — 3r#i" -5 pSV2dhf r [Subramani, 

S..et al. (1981) Mol. Cell, Biol. I, 854-864# 
«0 ^SV40ffl»'/n^^HCHTLV-I LT 
R GO R — U 5 Lfc SRa^D^e-^ p c 

DL-SRa [Takebe. Y. , et al. (1988) Mol. Cell. 

Biol. 8, 466-472 #flU »«r«*tf#5*«, #*(Httt 

lt»4, mr*, r^^— /ujft**#*aiS'ir-©^o^ 

— ^— [Bennetzen, J. and Hall. B. D. (1982) J. Bio 40 
1. Chem. 257, 30i8-3025#l&3 ■* , BM***:7r 
M^T-cO^ri^e — * — [Miyariohara, A., et al. (198 
3) Proc. Natl. Acad. Sci. USA 80.1 -54MB] $£&{$Lffl 

[0 04 6] r co X 5 LT#e>4xfc'<* Sr#A"t- 

? —(wig S ft :/ a * — ? — *> J: t«B « ■« SLic >*> 3 E 
**iJ«r«A-rs ^ t ic X 9 , *n-ffn«>lS*3»lB!lc:*5i ^T 

a* *Jb£T *> <3 0 so 
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[0047] m&m&k Lxxmm'&)w^%m&&Miz 
mrz> t , ^ - > Ltn, p b r 3 2 2 *gs^ 

Jft4r* L, :>:»M*c*3i ^X 6 ^^M^^^'C^ ^ > S 

m i- ^ r £ # -c ^ 60 ^ -f^m^'u •> ' j 7 ju 

ffi [Handel. M. and Higa. A. (1970) J. Mol. Biol. 5 
3. 154#HH] , '^f'^^o:>tt& [Hanahan. D. and Mese 
lson. M. (1980) GeneJO .. 63 #flg] ^> X O^^CSPfl-ffi 
[Neumann. E. , et al. (1982) EMBO J. I, 841-845 # 

[0 0 4 8] COS3B«!S:fflV^»-a'S:«l«r**f 

s t . ^-<^ ^ - 1 lt**, s v 4 0 

L, COS*ttfci3V^e#i||»l*S-Hr«-e«>9. ZbiC 
m'^y" C7 -X- — 9 — , K^^^i > ^ "^VU^o ^'O'RNA^T 9 

ana «h» x.fct©fcmp5:i ^ t ^> 0 i^.^ a 

^HiDEAE-f*^ h^^fife [Luthnian. H. an 
d Magnusson, G. (1983) Nucleic Acids Res. U. 1295 
-1308 , y 7ii//^f)iN~DN A-^ftiSife [Cr 

nham. F. L. and van der Ed, A. J. (1973) Virology 
52. 456-457 &XXfinSZ»3Ltk [Neumann. E. , e 

t al. (1982) EMBO J. 1, 841-845 #«] ^^J;<9CO 

So 

[0 0 4 9] LtCHO»JfJV^5 
^iwti, 3S«^*^-£*K:, G4 1 8Htt^*- 
> ITlit^ ti e o*e*f «r*»L#*^-^— , 09 
xJ^pRSVneo [Sambrook.. J., et al. (1989) "M 
olecular Cloning: A Laboratory Manual" Cold Spring 

Harbor Laboratory. NY#fg] S V 2 - n e o [So 
uthern, P. J. and Berg, P. (1982) J. Mol. Appl. Ge 
net. I. 327-341 #HS] ^CJ:ot^f f liiL, G4 
1 8 =1 p 5=—4rai«i-a c <b £ 9 2Mgqjyco y 7K 

[0 0 5 0] ±g5C0r<t < LT»€>iXfc*W*5*l«lia 

nswt LTf±, «M]L*ns.*«na^jasisT«;a*ix 
b y "/h>-f h«F* u<* h h y ^ h > 1 . 6 

%, — -x h^A^x h7.^ M. 0 %, N a C 1 0 . 

5% (pH7. 0) ) ^<y-h>mtti (v*4y=*m « 
[0 0 5 1] *fc, ^]x.^cos^aHaT<fonf^ rpm 

1-16 4 OiSiB^^^yajCjS&^ — ^/Hg* (DM 
EM) »»J»*5C % ^iditC^^i^lfiL?^ (FBS) 
^^jfil?ff^:»€r^Ml Lfc t ©*«Effl-*" 5 - i ^T't ^> 0 
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(14) 
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[0 0 5 2] y /KifV -Mi. i&co0Ti&#H'o 

a, # y $J*(D& :> ttTfri) y £JK ; #/v^> ^Acoj; 5 
(ox o feJttaCffir $ / 8£ : h y rc^vW 5 >^J; 5 fcr 

[0 0 5 3] -jmbshw y ;K-^'->r -^s&siKft* y y ^ u 
[oo54] *i\ sw#: y y * K^at u 

-« ftiK * > £ £*nJ- S »P ic C *» W 0> y # 

igMiiMg 2 * , C a ** , Mn 2 * , P b 2< WjftSffl^&Jt 
S a ««ifc4:l/Ctiu *ft^6T^ytt-Xflt«**ta 

(0 0 5 5] KAttaaew:, o-io ot^frit^ & , 

£ h K 3 0 — 5 0 'CjMKB'T'* 20 
[00 5 6] — jewiBIS. ixir£»' l tMc^^ u >-^r 5 > 
ffllSSI (K7 ted taj -r tick y 

[0 0 5 7] ttSWOil *1f>f *KJ:SJEJM*!J y aK>t 

* KrAo^j^fco^icKi. # y y a?* * k 

jattKaKtt*^ fvh^7-f- (hplc) T?2e*-r 
[0058] *wh<z> y ^-y-v Acoa b h y $ >- 30 

[0 0 5 9] y /Kif-f .Mi. tttt-^ttM. **: 

&tt*L A**L ***^J:*«£«Pt9r**r» 

[0 0 60] *fc. **9!<?5 y tfMf-f A*C*S^£*L 6 D 
NAtttfSa^^ *~ f±y — A*W3HRft:*«l*t 40 

fcLt, N-[1-(2,3-^Wp^) ^rJ^uj-H.H.N- 
h y ^^/urv^rr.-^^ . * a y K (N-|.i-(2,3-dioley 
loxy) propyl] -N.N .N-trimtithylammonium chloride ; D 
OTMA) t ^W^77f'^ • en*./— /U 
T ^ > (dioleoylphosphatidyl ethanolamine ; DOP 

E) ry #^31*^-1/ 0¥;/=j • tr—r— a---* 

^tL«) J ^y«i)7^> [Behr. J. P. . et al. (1 
989) Proc. Natl. Acad. Sci. USA 86. 6982-6986# 



fi«] ._iio^PR;aT$ix^v\. 
[0 0 6 1 ] -£«w»4Mftfi, *.tfi^o, 

is]. *fcii«iH]{c#>j't-c«^-*-6r i^-c-*-6 0 

IIhIO- imgft^Ll OOOmgi' 
[0 0 6 2] Sfc, *i|f)DNAMH^^^-|C 

cr «J? -f /U.x (Moloney murine leukemic: virus [Eglit i 
s, ». A. and Anderson, W. F. (1988) Biotechniques 
6. 608-614#fl83 > rf./ [M^X«^ 
6, (1994) 12.316-322 3 . TrVrV^x 

h^-r/p^ mifr&m, &m$t, mmm-¥ (1994)12, 3 

23-327 ] ^X7#->^T$4Jl'a&1&W7i*T*£&&* r 

[0 0 6 3] £ ^i-c, ««9 • t h 9 ttUBt 

:n * h Ltsut, m^icit:^^^ y #-y s >r 

i*. i _ o ffi^J Srft * L , r (7) h v > ■ * ^ « * h $ 4x 

r<OJ!rtfe4r*iJffl-i-«cfcK:iO, «*tf, t 
Sr, ^X»w»^©R*[cBBJi-r635Ky y*5?^ u^- 

:r- iBjtfg'-r-^BBasi-ssKy y #5?* Ktc«- 

RfbSSR^AWlR (inducible NO synthase ; 
JSIT TiNOSj tv>p) SrttiWi-SCt^nrtB-cfc 

[0 0 64] 

[0065] 1 . ± y g^jj^ y ggg * u-.-^ 
g: Kcoif^. 

t h warns m&<o i nos*-^-- k-j- 

omRNA^^ KKW4r*i-S*ft3i*y y^ 

b y ^ >>?m&%$ix,%'<$)) y jR^^ k (1) 

(BaM*^IBW»* 2 ) <fc t/> i N O S COm R N A 60 
«IWrt--5 y 'Kif^T AjEJS«r*rt-Si», 6 S h y ^ 

rt;ri*t*v^y yiK5<*^f-K (2) (e«rwe 

[0 0 6 6] 

[fbi 4] 



50 



(15) mW¥l 0- 2 1 5 8 7 6 

27 28 

U AGAA 
U AAACAG GUCA— 3 f 
UUUGUC CAGU a 

G CUGA A 

A 

A (1) 

A 

U GUAUAUUAC A 

TT CGCGUG CUGGU 

U GCGC AC GACCAGAGG GUCACUGG - 5 ' 

G A C A A AG A AAGA 

10 

[0 0 6 7] [ftlo] 

U ACAA 
rj AAACAG GUCA— 3 f 
UUUGUC CAGU a 
G CUGA A 

A 

A (2) 
A 

U GUAUAUUAC A 

tt CGCGUG CUGGU 

U GCGC AC GACCAGAGG GUCACUGG — 5 1 

G ACAAAGA AAGA 



10 0 6 8] tfV 9 ? K ( A ) tDNA^b 

7= ^^r ^ y *K>C ^ K : 

5 GTTAATACGA CTCACTATAG GTCACTGAGA AGGAGACCA -3' 

(Ul ;EM*ORa«#*4) 
5 - TCACTTCTCT GT1TAACAAA CAGGACTG -3' (LI ; IB 

5'- GAGAAACACA CGCCGTTCCC GTGGTATA -3' (U 2 ; K 30 

5'- TTACCTGGTA AAAAATGACA CTCCTG -3' (U3 ; 

5'- rri'GTTAAAC AGAGAAGTCA -3* (U 4 ; E«*©K 

5'- TCATTTTiTA CCAGGTAATA TACCAC -3' (L 2 ; K#l 
*»IE3WJ»# 9 ) 

5'- GCGAACCGCG TGTGTTTCTC TGGTCTC -3' (L 3 ; jE 
3W*0>S»9#*1 0) 

5*- CTTCTCACTG ACCTATAGTC AGTCGTATTA AC -3* (L 40 

4 ; mm^mm^-i 1 ) 

Ioo6 9] *fc % /K y y 5? v k (i) <7>aes 

# T'&>& tft y y ^ K ( 2 ) £>»3! ONA2 

* U K : 

5'- TTTGTTAAAC AGACAACTCA -3' (U 4 - 2 ; g&m$t 
©EiW#»i 2) 

5*- TGACTTGFCT GTTTAACAAA CAGGACTG -3' (LI- so 



2 : SMB«<&K«#* i 3 ) 

[0 0 7 0] y :^r^V'> y ^ UsMT- K 

7*** 9 Is&is K 3 > a r 3- *V h 

^x^AX#SS»i!?»A) SrJW»i:L-C, DNASafj 
£*jAflR (-t?vU3 9 4 A ; (**) /^^yx./U-e^^t 

mo 1 *4r— /U-e^KLfco 

[0071] ^/3M*t«, ir^^rrecpG (Co 

ntrolled Pore Glass ) £\)3rV sf^af-*^ U * V 
^ K£«l «9 ffl L , 6 0 *C~C 5 WIWiBift Lfco ^$£2:® 

5feL, m^yi-^Aicmm^r^ ci s^y^y/v- (# 

* — £r — X-ttJi) n-v fcfrfcofc 
(# v ^ XI. 5 X l 2 c m : 5 - 4 0 % T*ir h 

r-Mi/i/, o. 1M h y ^5vvr >^^#^>T ir r — 
h (TriethylammoniuuKJcetate : £A T I'TEAAJ 

)s y fyW^fe^tto7 9 9 > 3 > 2mlW 

aEM* i in i uijWWLfc, r^>Bf»*«>3K'; y 

* u K*fflta HPLC T^>J&& , £ 6 iz4 rf-^SE* 
HPLCT«L, HMLfc a S«JHPLC(r>*(W 

#9* : si (C-18) 
*7. 8X3 0 0mm («> a*~ ^— XttR) 

: AfSi& 5 % T-tr h r.- h y ^/ 0 . 1 M T E 
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A A (pH7. 0) ; 

B^rft' 2 5 % 7'ir h h y /W/ 0 . 1 M T E A A 
(pH 7. 0) o 

10 0 7 2] ft^ V ^r^^-y V * K!:ot * 

MHPL C 



[0 0 7 3] 
[«1 ] 





B% 


aUftift*4!E 












U 2 


30-50% 


20^ 


11. 8 ft 


U 3 


3 0 — 5 0 % 


2 0# 


1 5» 


U4 


2 5 — 4 5 % 


2 0^) 


17. 1 » 


L 1 


3 0-5 0% 


2 0.» 


T 1 # 


L 2 


30-50 % 


2 0» 


1 5 # 


L 3 


3 0 — 5 0% 


2 0*> 


1 5 . 2 # 


L4 


3 0 — 5 0 % 


2 0# 


16. 8 # 


U4-2 


2 5 — 4 5 % 


2 0*> 


18. 0 ft 


L 1-2 


3 0—5 0 % 


.20^ 


11. 6 # 



-Y tf^SelfeH PLC ©*frH:KT^)ii 5 t**?o fc* 
[0 0 7 4] 

TSK^ DEAE 2 SW 
$ 4 . 6 X2 5 0 mm OKV— («) *t§8) 

: Ajgffi 2 o % r -tr h h y ; 

B jgtff 2 0 % Ti? h h y yu***f 2 M 

^ft^lHPLC 



20 ^~#i*7k?g$u 

frr^- y -^r^A 1 - •> U ^ u^f- Kicoi^tOH PLC 

[0 0 7 5] 
1^2] 





B % 






K 








U 2 


3 0 — 5 0 % 


2 0# 


1 5 . 1 ft 


U3 


3 0 — 5 0 % 


2 0*> 


18. 4 # 


U4 


2 5 — 4 5 % 


2 0*> 


15. 3 ft 


L 1 


3 0 — 5 0 % 


2 0# 


18. 7^ 


L 2 


3 0 — 5 0% 


2 0# 


1 8# 


L 3 


3 5 — 5 5 % 


2 0# 


9. 7# 


L 4 


3 5 — 5 5 % 


2 Oft 


13. 5 ft 


U 4 - 2 


3 0 — 5 0 % 


2 0# 


14.0 ft 


L 1 — 2 


3 0 — 5 0 % 


2 0# 


15. 7 



mmm z an d n a oia 

tlDNA 

KU 2tf>5 
(1 n m o 

«fWE ( 2 5 

m ffifb-^ 
4 >jt y * 9 



1 "CPiSS Lfc* y ^/^* > y rK^ ? L-rt^ 

1 y >-ttifc ;i 5 ju i <vu2mm 

OmMhy^-fift (pH7. 6) . 5 0m 
tf^styl*. 5 0mM 2- *fctf7'Y^# 
2/i 1 C0 1 OmM ATP^iltJ 1 ! /z 1 <OT 
K*-*-— £ ( 1 ; OR) tt 

Ltcmmzz 7 , c-ci»*iB»«a'*--Swfcicj: so 



®Hfc£*l>tU2&: r p u2j t : m?.'fz>» WCLTU 
3, U4, L2, L 3 Jo J; G*L U ^Bfcffc 

f^I^CJ;^, pU3, pU4. pL2, pL3*oJ; 
G*p L4^»L;t 
[0 0 7 6] U 1 t P L 4 & fVia y ^ 1 J , p U 2 <L' 
pL3& r-/nj/^2j , p U 3 -i: p L 2 ^ r^n>>^ 
3 J % d3j:t/p U4 t L \ '<t IV n 4 J <b L- (H 

l) , ztimwzfa v# (^-y^m^y^^ 

^-^ K# 1 n m o 1 ) £ 3 5 n 1 </>3£«*Ki«/W b> 5 
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mmm y t?K*£J¥Jtt«s« (330 mM h y * 

S£ (pH7. 6). 3 3mM Jfcffc'' v^-M 10 

0 SH4 o -tirfc, WO* 7 () °C"C .1 0 JMBWflta Lfc»iaaa.* 

[0 0 7 7] : v cDAofc«j0?*fc 
^'C, £ft«r9 0/tli U 5 O^-CS^fWftJffla, 
S Lfc« si fc co SttK^ TT- i 0 #Bfli*Bt 

U >3gSf*3jL< U 1 OmM ATP 2. 5/i L 
0. 2M 2-* /I-JJ-? h-^P / ou K T4D 
N A }) jJ — tf (3 5 0^//i 1 <tt) tfcSJ) 

2 p ! &arjx.i ot'Ci 2W*»KR»Lfc* ci<oKJ£i&"*r. 

re* y -/^mf^f1^^^T^oTv±®^^]^ U 1 0 %?K 

y r * y s v (100 v kike* 3 us 

BQ) JCJ;9*>K-Lfc 0 S^KTi, V^*tmk^' 
^!>^-C£fefeU hy>X>f.;t/^-^- (3 6 6 n 
m) ±-C^C"&^ C/ny* 1 ^ny^2(DlM|5 
(6 7SM) ) ©^^KIc«ai-^«»Sr«l»iaL 

h 7 ?KT % »|»IR#5^7-* 12000-1400 
0, • *=r4D ^ • >^ h y— Xt± 

SS) fcAJl, 9 0 mM h y 9 0 mM IZ o 

m, 4 mM E D T A *StMW&<nXi tzV:'/*<r D > 
SH««*»W^»A^<, «£ESr*»W-C ( 1 o o v\ £|3 
0#) y/t'fl-JiO lttODNA77^ > h«:*a*"fr 

ft^rfr^v\ it^^7/n y * i ir^i-j y * 2coi£££#£ 
U-CHIR Ufc 0 :/u y ^ 3 fc^t* y * 4 ©tt^^-e 
t>M«<D«fcfP4:fro-C. mf£¥o (4 6IM) Sr#fc« 
WCLTT'n i y * 2 cO*£j& ; $3 <h s y 

9 3t^D > * 4 0%J£<lb 4: *r*tt-f* lil^t*), tt 
IDNA1 (1 1 3 4tt3£») «r#fco 

[0078] jiE^ra*^u-c#y y ao** ftf- 

^ K2*a- Kt5»f.DNA 2 (1134ftKtt) S:SB 
SHUfco fcjKU U4. LlWft}?!)l:U4-2, LI 
- 2 «rfflv^fc a 
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[0 0 7 9] ^SW3. SlDNA/;>b$y jj 

3&*fc« 2 -eai» L fc^SDNA 1 £f!|l *t\ STFl-JK** 

■f S1K¥-Kfi>*c J: o x H Wostf y y ;K.k * K 
(l) fr»fc H 

[0 0 80] 0 . 4/zl (OWfMD N A 1 ( 0 . 5 p 

m o i mm> , 1 o assst 7 r n a# y * 9— tfi»»f 

(4 0 0 mM h V * ( p H 7 . 5 ) , 12 0 

m MttMfc^ 2 0m M X /U * > Ivjfift 

J£) 2a 1, 10 0 mM A TP, 1 0 0 mM CTP, 
10 OmM GTP3o<fctM 0 0 mM UTPftl. 5 
it Is [ a ~ 32 P ] OTP 2 // K 1 0 0 mM 
yt^ W h— (JSXT ^DTTJ £V*5) 2 // 1 , 
* 7 . 6//K T 7 RN A# y ^ V— ( 1 

it (HO thK) 2,i lMftu 3 7 4 C-C2W«flfc«U 
fc u Krtflffr&tt* s %;Ky r ^ y /ur ^ K^nt**» 

(1 OOOVStlt 2BJBB) KflfeU, w.W&(os/>\s<.o 
6 2l.»RNA«Urv^: (82^)^2) C 

t o s @ ci h y ^ > *. c fc r £ ^ *tfc D 

[00 8 1] Pl«IC LtUfflDN A 2 fcfllV \ (K^T-R.e? 
*5i:C5«Sa*»iSr36l(li Lfctt*. ±JB»fiDNA 1 

SW^i^KO^^IftfflS^fc (i2<7)l/-> l) 

[0082] giifefflj 4 . gj y y ggg g Ujhg K ( 1 ) 

ogy y gj^; u^-^- k (3) ^j^Ky y ^'^^ u^r- 
fill (2) comwi 

# y y #x ^ k ( i ) OS b h y ^ v^Kffcic «t 

*y y U*^- K (3) : 

[0 0 8 3] 



U 



3'— p<ACAGUA 
A 
A 

A 
A 

U GUAUAUUAC A 

CGCGUG CUGGU 

GCGCAC GACC AGAGG GUCACUGG — 5 1 

G ACAAAGA AAGA 



(3) 



[0 0 8 4] *3£lJWy y 4f^^ K (2) 4% J£i 

(IpmoK 0. 4/i 1) > l 0AFMT7RNA* 

v *7 —efch&i&ffim (r >^ y ^ ^ v >r y tt«) 2 n 

I, 10 OmM ATP, 10 OmM CTP, 100 
mM GTPiocktM 0 0 mM UTP #1. 5m 



1,10 0 mM DTT 2 jtz U ^®^K 7 . 6jti 
K T7RNA#y^7-* (7y/y^^7>f/t 
Ms 2 /£ I ) Sr*0*.^*2 0 .« 1 T'3 7TCX-2B#IB»«a 

l fc„ -e^m^ ^ •> y >j<>? ^ u-r— tf i ( i u 

1 ; 7">7/y 7>f ^tt») 1 ii i *rAux 3 7t-e i 
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1tv\ etiRSriaiRLfcc Ao-w»jEtt;ffl 

g« (4 0mM h'M-M, l2mM. JJMfc-v # 
* > 9 A , 2 tnM £ >.:-=Uttrift*) 12. 5 /i 

1 frftix. 3 7 : ct i w*wi««a-t-* ^ £ k * 9 > a 

MfiUtf* 5 0mM EDTA) 5// 1 Srflnx., 6 

# yr^y/P7 s K^^«*a« ( 5 o o v«we. 3 

B*«J) £mCofc c 10 

[0 0 8 5] fckSfo^TtgO^MC 2 6 0 a m£>9§*Mft«: 
BH W-J* -6 - £ ic .4: 9 R N A c/v < v K & si«fls L N H (ft go 
Ktc«S-rs^>i"«r«Jt) fcU £*yWt«: 2 0 0 

M*ic«f/cic2 o o /x i «>awt***nit. ra«t<o*ft="**B 
t> i£-f r > Id J: K) . -frW 4 00;/ l tf>«fcHJR*#*: 0 « 
■MMH/fJ#9-k (NENSORB 20; ^/K^tliSD C2ral 
<7>--n ^ y --/U is t tt) ( 2m 1 <D9c!»m&miBL < 0 . 1 M 
h !i 7s — gjQft ( p H 7 . 7 ) , 10 rnM h y :jl^vU7 20 
5 >\ 1. mMEDTA) IT Wfk UfcSL £ 

2 m 1 <&^iB««»*:ftl*-* r (ClEtll bfttz f 

ft> 600/i 1 cr> I 0 % n ~y 9 / — yU*SM"-:: > (C 
Jt&RNAfcjSttJSiir. /§a4f«^l53i{5ibfc 0 rco*fflK 

SAf Lfct^^rKy K (3) WftL 

fc u #yy***ioh7-K (2) (7.)^l^iSi:LTfr 
^ofc, t/cU S E Ml ? >^iZKttt Cft^OT, 30 

ww&fcmmffimT' 3 7 1 ii#Bj««ar5*fi5tt4ffw 

L/C, 

loose] 1 . ag^ y g y aig £ i£ 

(4) co^fcfr<fctfl%i® 

i NO S mRNAW»^^ u*-^ KiEH^Sr*'*"*^ 
y =f»J 7$X# K (4) ( [Hokari. A. . et al. 

(1994) J. Biochem. 116, 575-581#SH3 SflW?;*^^ 
;*7f-K#*l 1 4**61 3 2*"Cc01 9M) Sr. £TF 

jcE«-*-6*i!fe-e»i»Lfc a M^^r > /^ 5 7yA- 

3£-C, 5' -tK»** 5 ^^ h*-> b y 2' - 40 

^tfcR) SrW«-4:L,-C, DNA/R 
N A ftl (-tf ^ 3 9 4 A ; (He) * ^yU 

H) *CBTW.5t^ KK?»I : 

5'- CCCACCUCCA G13CCAGUCA -3' (KM*cOfi2M#«- 1 

5) 

**P*"5*-y ^y *Kj*^ i^;^ Kfc 1 ju m o 1 x^r— yu 

-e** Lfc 0 ^rit»T«, * y * ^ ^ k*«*m* l so 



fcCPG (Controlled Pore Glass ) lC$|T>^e--T 
jfc : ^ ? J (3:1 (v/v) ) MtDllXTlfa 

'C 2 H*rSj^it L . * e 1:5 5^16 P#HU!inffiL L Tto J§ 
iE4ra* L v H-ffiiC 1 m 1 <0 1 M r h =7 '/'J-^T >-Tr 
r> A 'J K (T B A F ) /v 1 h7t Kf'77> 

(THF) jffiKSrftl*, 3 7ttl 6ll*HHl«iLft: 4 C 
tile 5 ml cOO. 1M TEA A (pH7. 0) €'jJD^L 
fc», CI 8 v-y Wr;A^ n-v h ^7 ^ r — Srfr 
^o/c 5X1 2cm 

X^±M) : 5 - 4 0 % T ir h h JJ yP, 5 0 mM h 
i) -u >*^e ^ A • ^ W 'JJ — ?K.» - h *JgJfc</.)»«jE 

- h y ^ii ^> h A- h y •T-swm&.'&ft't' 

?o V =7 $ *s 3 5 m 1 0 . 0 I N ISSS^rAp 

x. * lP*BB*»Lfc a 0. IN r>^^rxK^Dx.T 
1 m 1 KiflMPLfc, r. (^iii^^^^f y y {7 K 

»HPLCt«i ^bC'{.ty**HPLCT 
#»L. ^®L7t, jfi«HPLCIii» -7K>y^^.-xir 
(C-18) jJ?J* (0 3. 9X1 5 0mm, — ^ 
— X-tfJi) frill V\ Am&k Lt 5% Tir h^- h !iA 
$r£&0. IM TEA A, pH7. 0) . B^UKtL 
"C2 5% T"fe f y y^Sr-&tf0. 1M TEAA 

( P H7. 0) mm^^mmcxK)n^<>fz 
(b%30->50% (2 0ft) ) o ^y^y^^vpf 

f K (4) J±8. 4^{C^tU^^,fc 0 ^^>«HPL 
Cfi. TSK ; /> DEAE 2SW(^4. 6X25 
0mm, Jfcy— («) ttlS) *7^S:fflV\ A*ifti L 
T 2 0% Tir h= h U yu/*, B«»k"i: LT 2 0% 
h h y yu«r*t? 2 M BfflfcT j> A**»Sr 

m^mmmm^mm^x^n^^tc <b%: 25^45 

% (2 0») ) B ^-y=ry?J?>c^u^K (4) fiu 

5W-*a**tfc« #oti/c^y =ry ^ ux*? k 
( 4 ) ft, tvi y ^i^V A<D93»rRffi;«>iKK t b 

[00 8 7] jbfE^rr^r < WBLfc^y ^y ^ ^ u.t 

^ K (4) ( 2 0 0 p m o 1 ) IC [ y -™ P] ATP 
( 1. 0 ix C i ) 1. 11 1,5' 3«:Wa(fltKti;fflllWM ( 2 
5 0mM hM-Si (pH7. 6) . 5 0mM 4K 
fb'^^tv^A, 5 0mM 2-^/U^^h-t^.y — 
/i/) 4 At K A-19W^T4;Kiiy^^^tfK 

=^-i— -tf ( 1 ma : (ft) ^±®) i M K *■* 

14/il Srftl^. 3 7 C 1 B»IB«»-TS r > i: 
r^y =/y*^^ ix^K (4) ct> 5' *««:«B«Lfc. 
fjOi^ft'Sr 2 0 %'£t£tf y r ^ y yur ^ K^yHK-«»tt 
dooovtm, 2 WW) jr«L. »»«^y/no 

RNA*/>«iUi*5j:^»MB«rffv\ 5' ««*yrf>c^w 
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[oo8 8] mmm 5 . 



^^u^^-K (4) £4 0- 2 0 0 nM£)i)eBEl^&££ 
9 i._ 9JI9rRftVll««iK ( 4 () mM b V x -ttBt (pH 

7 . 5 ) % 12 m M i&f fc'v' ^ > ^ A N 2 mM * 

U ACAA 
U AAACAG GUCA 
UUUGUC CAGU A 

G CUGA 



36 

imotf y y a** <^ i/si-f- k ( 2 ) $ fc «t ( 3 ) (i.o 
pmo i) tioo^ i ^9)lttS^raiHl9fiStc%ttL. 
v *? 7 /i i $r±ffiasw*-y =*y ^ u >j-^ k 

(4) (7//. l) i:jffl^S^*:ffifeJ^to -tit-t* 
ft CO R * « T i- a* i\ 

[0 0 8 9] 
[ft 1 7 ] 



[00 9 0] 



— 3 



A 
A 



/ 



(4) 



U 



A C y 

U CGCG UG GUAUAUDAC CUGG§CaCC AGUC CAGUGA— 3 ■ 

GCGCAC GACCAGAGG GUCACUGG— 5 ' 

G AC A A AG A AAGA 



(2) 



20 Utl8] 



U 



3 ■ — p<ACAGUA / 

A C 
A C w 

A A T (4) 

U CGCG UG GUADAUUAC CUGgSc%CC CAGUGA- 3 ■ 



GCGCAC 



AC AAAG A 
(3) 



GACCAGAGG GUCACUGG - 5 1 
AAGA 
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[0 0 9 1] r WRJE&«4: 3 7 t^Alnl h > — 5ST 
irSIBtei-d* >^ LfcRj£tt*\ 5 0 mM EDT 
A*3J:tM0M K%«r&tri£K (5/x 1) fcftutRtf? 

o %*K y r * y A-r s K^eiB;S^iH-£ - 1 \z 4: 

>V&^ — VTIr? (BAS 2 0 0 0 : 



o~20 %<o > & ©Rifi^i«tt*4rRjE£ir#HI-ei» Lfc 
It) frttWLfc., #**««-C<0«JBfrRJ»«J* 
fleSr*A, Hanes - Woolf <DS£ [:KWlfM (1988) 
ReS»AH (^HiJJfi-b:^— fil) 105-107 K 

L/ii, *3{Cfty tfHfW A^Kmft&t5Jck c a t H«r 

[00 9 2] 
[*3] 



7K y y * 



Km 
(nM) 



k c a t 
(ni i n 1 ) 



kcat/Kin 
(min 1 /nM 1 ) 



(2) 
(3) 



6 6 
3 1 



0 . .19 
0. 2 5 



2.80 
8. 0 



fttt«rttL^fn*to-*-«HCC*>9 , k c a t < K so 



*u*-t-k (i) ©aa b y s ^ciott cfcaKy 
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y ;r<~* ? k ( a ) rt. SBh y a V^Sr'fe 
o 3t;K y y # * * u- k ( 2 ) x 9 y ^ y # 

y^u^^K (4) SrBJWri-snS-tt^at^t^**^ 

[0093] mmm 6 • * y y g !£ ( 1 ) 

Kf^DNA^^^^7^ g KdUT r i R z gj 

fflM 

r^ftlDNA 1 CO'f^fc^lCE c o R I , £>*J;G*B a m 

h i Mmmmwffimir%w^Tztz&c>y# y * ?— 10 
T^a*i-r6iEM«>^y y ^ t-.^- k : 

5 - CCGCGAATf'C TTAATACGAC TCACTATA -3 (UPl ; 
5'- GCACGCATCC TGACTfCTCT CTTfAACA -3' (LP 1 ; 

E«*wBjyij#* i. 7) 

fr-tiX-PiX^IES L^Cc U P 1 *3 £t>* LPl*10prao 
K ilDNAl 0. 3ng, 1 0 fgSS^ P f u sK U 

2. SmM^dATP, dCTP, dGTPMt^dT 20 
T P<DI^M 4 ;/ 1 , Pfu ;K y > 7 — € (Xh7 

0 0 if 1 £ LT^, 1 if-Y * 9 5 C C • 1 vK 

5 0 *C • 1 7 2t« 2 30t>f^ /VCO P C R & 
4Hffft!/\ Attic, 72tlO»fKU: s RJS« 
-7 * y — /wifttti L , *JH 4:lsHK LT 7 y — j\> • ^ n 
a *^-M*ttS*f?o;fc:SK ;MH«:g]iK ITx^/ — /M£ 
K»ff«rffv\ «««rEIiRLfc. d<Z>tt««r2% T# 
a— x^HB«Mc«i (100V, lWtfB. ^W08U*I4 
- ^_ ^--y . y> if ti — ^ (x7xA thSJ) : T # 30 
n— X (C— T— /U3:/UttSB) = 3:1 (w/w) , 
0. 5jug/ml ft^^-^^A) L, Mc»««oy/P 
^b^y^^U-^- (3 6 6 nm) JifcH^TB 
ftWDNA (13 2SM) tffiSiT S^^K^.'ktf- 
frW9 0iLfcc lf) ; />fr i:«I^4 0 0 1 
Bl^-r/ (.x^ hvtfr, tMM8ft&-7-ftl 200 
0 — 1 4 00 0. • y "r 4 • >y x 

h y — Xlt») CAi'l'N 9 OmM h S 9 0 

mM 4mM EDT A*-£tri*WMcOAofc 

li-^y ^S!«ftMc»»iw»}&^<. HEE*tj&*W"C (10 40 

0 V, |<)3 0 / /» y^KX*) KII^£0DNA-7v^7<> h 

?rffot, ftM8S:lHl«tL, DNA77^^ h (13 2 

[0094) f yt/:DNA77^^>h (132^ 
*t) 1 ti g (1^5. 5 /x 1 O4«a*«wB#PLfctC0) 

(w, 1. ()K«'(?){lPl»iKfflWK (StiHffi 

(tfc) f±gf) 2 u \ ^r(/Ba mH I «*) f± 

Sk 1 2*&) 1 /i 1 fk)$\7LX 3 7t:*C3lWHIfi&aL^: 
fi 4M *tt<W"hy*A 0. ojjUEcoRI so 



yA«ft*«iL, MPR»*«!ffliS*LfcDNAKJt (-1 2 

[0 0 9 5] 7^7 ^ ^ K"<* p U C I 18 

(«) tt») l^g (3. 5bl), 10» 
»««0»IK»#Sfi:fli«liHacK 2 at U B a m H I 
(tS) tt», l 2 1 a U WIS* 1 
1 . 99/il Srft^L (Ml 8. 5 v 1 ) , 3 7 l C'C 
3 MmUiM. L fc« , 4 M Kft-*- h y * A 0 . 5 u 

1 , ecori Giasac («) a«, 1 o#tt) 1 ju 1 

^ • DNAta y 7^^ >%/?»7-2* : Zfnfjftt 

[0 0 9 6] Lt# fetb*:^ EcoRK B 

amH I SfcLfcpUC 1 1 8ioJ;«f.DNA 1^1 
firfrfSDNAltfJt (1 2 2ffi£*f) #0. 2;/ g «:» 
t> L, 5 flSFjftlC y -eKJSJfJttW* ( 3 3 0 mM h 
VX-l&m (pH7. 6) , 3 3mM &t^^^'>^ 
Ms, 2. 5mM ATP) 6 n K T4DNA!) fJ"—i£ 
(«) l±M> 3 5 0 *ffi/m 1 ) 2 jli U 10 
mM AT P 5 U 7 ^< 1 *rJ&P^X 1 6t 

t\ tt®*rlBOt|XLfc e r<D«:|g (0. 0 1 m gfiS) ^ 

« ^sg a L fc 2 . 5kV:4f -V^> > 

X 2 5 /x F ; ft^A 4 0 0 Q) B d W>C»lB«: 1 0 0 
ix g /m 1 T > fc^> V L B *^*git& ( 1 % 

h.'J7>y (7V7^fig) , 0. 5% 4 — 

^bx^?>h7^K 0. 5% ts-fk-t* h y 1. 

^fe 1 2 an^ML, Ztl^tl*: 100 ;y g/rn 

1 7 y tf^ y y^Ao 1 3 m i w l b»» (i% 

h- hy/hy (^-Y^attR) , o. 5%^-.xhx 

*-*h^K 0. 5% Mthii^i,, pH7. 

5 ) fpumm l r s 7 tjT?"-«#ai l/c 0 

[0 0 9 7] m 1 . 5ml frjc y ><> K 

/v :7 ^ .-x — ^iciHiiix b , E«i- 6 #W(-e**«) ^ 

f7 x a K4r®JjXL/t. [Molecular Cloning: A Lahorator 
y Manual (second edition) . Cold Spring Harbor La bo 
ratoiy (1989) 1.25-1.28 #HR] B *-f»***r»-6 
(4°C\ 5 0 00 r pen. 3»W) LraSflc&lsIiR Lfc 
100// 1 WHS — jft (5 OmM — 2 5 

mM hV^-*BK (pH8. 0) . lOmM EDT 

a) tcss« c 2 0 0// l 



39 



(21) 



mW¥ 1 0- 2 1 5 8 7 6 

40 



( o . 2 N *«Mfc-J- bl)*^ I % 7 * S 

6 0ml, 11. 5 m K J8»* 28. oml 

Hbfc* -^**i*£^>« (4t, 1 2 0 0 0 r pm, 
1 0:»BSJ) L~C\ ±»4-3S»J<n^y^V K^-7:f-nc--/{C 
|s|lttL-/t u CWtWCl Omg/m 1 <0\)&&9 UT — 
M A* 1 ** 1 *n^X 3 7 XV-C 2 0 ftfHfiHB. Lfc«, 7 .x 
/ --/W-tttU, 7 J —f\s/$ cr w zfr'l'Aft&iih ^ w n ?t; 10 
/UA«ittJ«:fT«:V\ EJiR LfcxK^i- 8 0 0 u 1 com* / 
— ^S:*U^ »'fr»AtLfc 0 tt»«.*7 0%--c^/-yW-C 
^ot^b^iatM, 5 0// 1 COT ElSffift" ( 1 0 
tnM hi;^~^f» (pH8. 0) , ImM EOT 
A) ICWKU T^*^ KKfiilfc, 1 2fi(?)^n.- 

U ^^«*»»«T*o3t*S*, 1 2fflco 

3 p - — i~-<r # y tfU-V /^ateHPSr^tfT^ * S K 
Z&W LTV r t frflflB Lfc (pUC118 lu«K p 

1 0 0 /i g /m I7>t^!i ^3r^C? SmlWL BJ»* 

10 0 9 8] 6<BW3n^- tfi3fcc07"7* 5 Ki:o^ 

H ^^SCT^If A ^ tit v ^ r t*. 
>f -v— U.^- K (B c a B E ST/-^y 
^7'7^v-RV~M;if:(»l 3-2 0 ; HT.il 

- (^-/;V3 7 3A: (#0 /^-^yx/W-y 

IT, *»««*:tfft ofc :; -fsfctefe, BW«?):/7^^ 
K^'t6»^ 1 0 0 1* g/m 1 rvifv-y 

ti>L B-mm 5 0 0ml SrJHlU 3 7 «C bfc« 
$f/l3#7A (^7^>f 7^5 0 0 ; ^rT^WlM) iar 40 



1 tf)TEitt:ttLt, tbS 7 0 .« gCO/Ky U 
* U ^ K ( 1 ) Ki"6 DNA^r {)07y x * K 

pUTriR Lfc, 

[0 0 9 9] ^Jfcffil 7 . r/ 7 * § K p U T r i R s ^ 

^.r&f?ij e -ewsa x.tzr/^ * % v P u t r i r z stimbu* 

#§H indll i & fz&S a 1 I L7c t> tO (0. 

5 iC, 5MgT7RNA;Ky^7 

— Sft^ittViHE ( 4 0 mM b y X -3£gg ( p H 7 . 
5) , 12 mMSf b*v ^* * ^ . 2 mM X ^./U * ^ 
^H*BHfc) 4^1, 1.0 mM ATP, 1 0 mM C 
TPs lOmM GTPfcJtVl OmM UTP .1 
M K [a~ 32 P]UTP 1 /i 1 , T 7 RNA?Ky > 
V — t? 2 I (7y7'^^7^f S&m) , 1 0 mM 
DTT I n 1 , y 1/7- tf-f > t fcf#— (2 
5 0 0 0 ^fit/ 34 6 0/d ; £?S3t (W) ttM) 1 it 

i . ii^k4 /i i %h\\7LX (^et2 o/ii), 3 ?x:x* 

.^««»» (1 0 0 0 V««EE, .2^^) ^-L, r^ift 

[0100] ^c7^^ v Hindi II "CJBfbbfc P U 
T r i R z &m j Mt Utffl^fct^^/^^-y (114 

co i^— ^ i ) icfi, g e, h y ^ >^RJSl- i: Z±i&%ocr> 

> 2 ) u: *> , a a b y ^ x & mvico&j& 

% ? K ( l ) d-^b SB h y ^ >?W&X%M Ufc 

^•)y^.^ W-K (3) (H 4 cO U" — V 3 ) <L:[i5]£ 

Z L . -t y y ^ U K ( 3 ) M D# £ 
cOxK y y *Kj* ^ K^/fejj;* r <b ^**tfc. 

[oioi] ^jfeffj 8 . n g i- y g >- y ^ 

B?jg5 ^ ( I ) KUS^T a t jS dS]fijfe& Lt^ftVC ^ 

[0 10 2] 
[<L1 9] 
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ftW¥ 10-21587 
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42 



u 



AGAA 

5 AAACAG GUCA - 3 1 

3 /- UUUGUC CAGU A 
J CUGA A A 

A 

A 

A 

U GUAUAUUAC A 

CGCGUG CUGGU 

GCGC AC ^ ^ ^ GACCAGAGG 

G ACAAAGA AAGA 



(5) 



GUCACUGG-5 1 



* 1 



[ 0 1 0 3 ] &ttlfii-S# y y * * * K : 

5 J - GGUCACUGAC AACGAGACCA CAGAAACACA CCCGGUUCGC GU 
GGUAUAUU ACCUCGUAAA AAAUGACAGU CCUCUUU. -3* (a 
i : K«l*coiE«#* l 8) s &£t* 
5 1 - AAACAGAGAA GUCA -3 * ( 0 i ; (E^^EM** 

1 9) 

[0104] *U£*B<or 5 /S^7y;Ht\ 5 ' 

^ ^-/i- ^ * ^-/^ ^ y yuiET?-t*t ^ettiftKI £ tut, 4 «<d 

^•*fc») SrfiRWfcLT, DNA/RNA@»M« 
~7vP3 9 4 A ; (4*) 

y =f y * U-^-f- K«r 1 m in o 1 x^--/u~e£i5£i" 

[0105] &jaa»T«. *■ y * k***&-& l 

f:CPG (Controlled Pore Glass) 1:87^-^7 

A» (3 : 1 (v/v) ) *Jfc*:2W;LT*ffll 

t? 2 rtwnttK * h \z 5 &t:-c* i e wmanta-TSc 

jSt&rSi; U a-Sic 1. ra 1 <n 1 M rF7 y^KT^ 
r.^A7^ty K (T BAF) /-/ h 7 t K o ? y >- 

(THF) »?KSr*n^ 3 7^ 1 6W*WWH*-rS a - 
tUwSmKOO. 1 M TEA A (pH7. 0) SrJjDxi 
fcfL C I 8 *>y tttft^byJ^tw V? s 7 7<1—&ff 
t£ UjyJ^ii-jXdl. 5X1 2 cm — X 

ttR) : 5-40 %T-tr h h y /K 5 0 mM h }) 
^7^'-^^ • — h**»"W*«tSrifl 

v «J»tH) o ft 3 0%JS^orir h 

y /u-C»tB*Jx6 ^ h h y ■^KO»fe«:*i % t-S7 
7 a > %M#>, 5 m 1 cO 0 . 0 1 N &8^JPX., 

i i«HHt#i~&:. o. in r^^E^T****.^:**! 
i ;cjggt^ 0 r©im»*o>j?y y ? Ktas 



40 



U a«HPLCtt/x-#y^7*7 (C 

-18) 9X1 5 0mm, ^ — X 

trftp* ^^^iHPLCJt TSK^ DEAE 
2 SW ($4. 6X25 Omm, Jfcy — (ft) tbK) 

# =7 ASrJHV \ T-fe h h y /u«>aa*»«^iEa:-ic * «y 

[0106]K Ltll^iltai *3J;05^j 

u wi»jKj£/Ha«Hft (4 omM h y -x-asss (ph 

7. 5) , 1 2mM tttfc-v^.* 2 mM 

>v * *s yEIMi) izmm*tz>, ;rot)0*6 5tX-2 

ct i> % a 1 itSm»(OSW99 1 8^^W K»* 
6 8t69<OH|-CSi J; o r »W * ti £ co t% ^^f/'i 
3 i:BI«lc#y y #5?^ K (3) ^*.fiKi-5o 

I 0 1 0 7 J 

£ y Afi, 3 • m<o in ^y>Mt e b h y 5 ^ ^ 
east* u*:, § 5 h y > r y ?k 

if^A^ — o^-T-C3' WodiEWr (ScLhy^ 
x^) >:> **</>«(WRNA(OBI»f«rff5r4:*ST?#5 

Sty A*a— KtSDNAfitt*Wt)W* 9 ^® 

'*S5Wwy ^i^V a • 7ify rx * 

o)-M y y ^ u^f 1 K*fcf* RNA fr#»tfjfc:ffl»rt' 
McO y ^-y-V AJ;HiNOS Sw£U^i-s/P^.m- s t j m^i 

[0108] 



(23) 



$fffl'¥ 1 0 - 2 1 5 8 7 6 
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gaw*«- : 1 



is ■ 94 



EJH## : 3 
BUMOft* : 94 

«<0« : 



IBOTOft* : 39 



F* : 6 
E*I0>«S : 28 



EJilroftS : 26 



E3«## : 8 
E3«<&ftS : 20 
EM©.ffl : «Ht 



mm 

GITAATACGA CTCACTATAG 
TGGTATATTA CCTGGTAAAA 



GGUCACUGAG AAGGAGACCA 
AAAUGACAGli CCUCUUliGUU 



££9 

GGUCACUGAG AAGGAGACCA 
AAAUGACAGU CCUCBUUCUU 



GTTAATACGA CTCACTATAG 



44 

E9B ff>MSS : fflW-ffcfit (MDNA) 
/>-f;K-fer^^y//^ : No 
T >5--t?>* : No 

GTCACTGAGA AGCAGACCAG AGAAACACAC CCGGTTCGCG 60 
AATGACAGTC CTCTTTCTTA AACAGAGAAG TCA 113 

10 /K'tTT' Y : No 

T^^-t > : No 

GAGAAACACA CGCCGUUCCC GUGGUAliAUU ACCUGGUAAA 60 
AAACAGAGAA GUCA 94 

EW©«BR : (MRNA) 
✓ vf aK-fef 1 4 ft /is : No 
T>^"tr>^ : No 

GAGAAACACA CGCGGUUCGC GUGGUAUAUU ACCUGGUAAA 60 
AAACAGACAA GUCA 94 

vn^Y AK-tr-r-^ : No 
T>^^-fcr>^ : No 

GTCACTGAGA AGGAGACCA 39 

KM<omm ■■ (Mdna) 

30 '^-Y stMr?- ^ rfr : No 
7yft>7 : Yes 



TGACTTCTCT GTTTAACAAA CACGACTC 



mm 

GAGAAACACA CGCGGTfCGC CTGGTATA 



mm 

TTACCTGGTA AAAAATGACA GTCCTG 



28 

ETlOflHSf : <Bl<0#« (*«DNA) 
/ v>f *r-fe^r-f : No 
7-> if~tr>\x : No 

28 

40 MKnv?— : iffffK 

KJ*J«>«H : te0>8O* (MDNA) 
/N^f^-trr-^ ; No 
TV-^-tf > * : No 

26 

KM^flBR : f&tf>«*« (^JijcDNA) 
/N-f : No 

r>ft>7 : No 



mm 



(24) 



MO-215876 



: 9 



mmvr : 1 0 

Bim<»&iS : 27 



K3W«* : I 1 
KJPJcDft* : 32 



BW#* : 1 2 
fiB?»J0>S£ : 20 



»W«Oft3 : 28 



K«#» : 1 4 



EW#* : 1 5 
■aWWftS : 19 



iEW#» : 1 6 
iilM©** : 28 



45 

TTTCTTAAAC ACAGAAGTCA 



TCATTTTTTA CCACGTAATA TACCAC 



CCGAACCCCG 



TCTGT1TCTC TGCTCTC 



46 

20 

?Ktr*r-f ^/W : No 
T > if--t?>\x : Yes 

26 

mw«>aaa : (mdna) 

/N-f zKirr- < : No 
T^ ; /-tr> : Yes 

27 

H$>J0«H : ('&)toNA) 
✓n>T ?K-fe"7* 4 J]/*' : No 
T>^-fe>^ : Yes 



CTTCTCAGTG 



ACCTATAGTG AGTCGTA'iTA AC 

20 htf'u v?— : 



32 



em 

TTTCTTAAAC 



AGACAAGTCA 



TGACTTGTCT 



GTTTAACAAA CAGGACTC 



mm 

GTTAATACGA 
TCGTATATTA 



BfflO>mm : (MDNA) 
/ N ^i?f -< : No 
T > ^"-ir>\x : No 

20 

&m<omm : «bo«u (Mdna) 

/N^^'-tr-r ^ : No 
ryn>7> : Yes 

28 

mw<DWffi:i&vmm (mdna) 

MsKtf^ ^/l' : No 
T V^irV^ : No 



CTCACTATAG GTCACTGAGA AGGAGACCAG AGAAACACAC GCGGTTCGCG 60 
CCTCGTAAAA AATGACAGTC CTGTTIGTTA AACAGACAAG TCA 113 

40 EjHj(OiS : (*J*RNA) 
>N>f 7Kirr--r : No 
: No 



GCCACCUCCA GUCCACOGA 



CGGCGAATTC 



TfAATACGAC TCACTATA 



19 

RW®«WK : (MDNA) 
/n>T stf-fc-r *f 17 As : No 

ryfty^ : No 

28 



(25) 



1 0- 2 1 5 8 7 0 
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48 



: 1 7 



B»W* : 1 8 
EWOftS : 77 



E3ffl## : 1 9 



KM 

GCACGCATCC TGACTTCTCT GTTf AACA 



mmcoWM : flJ^«S (MDNA) 
✓ sK-feTr^ : No 
7'> ^--fcr> .X : Yes 

28 

K«W1KW : (uf/JtR N A) 

'M* 7j\~fcTT* Y : No 
10 T>'^"tr> : No 



GGUCACUGAG AAGGACACCA GAGAAACACA CGCCGUUGGC GUGGUAUAUU ACCL-GGUAAA 60 



AAAUGACAGU CCUGUUU 



AAACAGAGAA GUCA 
[[Hi] ttlDNA^B 

I in 2 ] mmv n a hm-w- $ # y y ^ u- * 



77 

✓ ^aft-trr-* : No 
T V^-tr^ ^ : No 

14 

20 NA^to77 * S KpUTr i R as cO$^U 
[04] KpUTr i R z^bfif 



[11] 



-17 U1 ♦! 3, 

y CTTAATACGACTCACTATIJUMTCACTGAGAAGGAGACC^ 
^CAATTASGCTGAGTGWPATCCAGTGACTCT^. 

U2 block 2 

^GAGAIU^CJICACGOGGTTCXtCGTGGTAT^? 1 
3 , CTCTGGTCTCTTTCTGTGCGCCAAGCGs* 



block 1 



L3 



U3 



block 3 



* otacctgctaaaaaatgacagtcctO 31 
CAC catataaitggaccatt t tttac^ s , 

3 L2 



U4 



block 4 



^TraCTTAAACAGAGAAGTCA 3 * 
GTCajGGACAAACAATTTGTCTCTTCAGT^ 

3 L1 



(26) 
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